Searching PAJ 1/1 ^—V 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2001-250381 
(43)Date of publication of application : 14.09.2001 



(51)Int.CI. G11C 11/407 

G11C 11/401 
G11C 29/00 
H01L 27/04 
H01L 21/822 



(21 Application number : 2000-059707 
(22)Date of filing : 06.03.2000 



(71 Applicant : MATSUSHITA ELECTRIC IND CO LTD 

(72)Inventor : KONDO MASATAKA 
OTA KIYOTO 
FUJIMOTO TOMONORI 
SUMIMOTO YOSHIHIKO 



(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a boosting circuit configuration 
incorporated in a semiconductor integrated circuit in order to stabilize a 
boosting potential and efficiently perform a boosting operation. 
SOLUTION: This circuit is provided with plural boosting circuits 11,12 
and a timing control circuit 14 dispersion-operating the boosting circuits 
11, 12, reduction of a posting power source potential as consumption is 
suppressed by increasing the number of times of boosting operation per 
an operation cycle of a memory. Also, boosting operation can be 
performed in a time being coincident with consumption of a boosting 
power source potential and boosting operation can be performed 
efficiently. 
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1 

T, «rfE#JE«MlHlgS«. 

me* * u ^ d y v <dw}&& mm? iz mm txi 

we* u !/p v z<D®ft&mw-rz>m^&&VT±& 
mfk<D&E.®&(omwm^&&£.Tz?'f =■ >i/$m® 

**Ui§ttfc«*©iSttffc*-r3>yfc»U Sg-©)I 20 
flM»«*J«U WT^(CL-T> ±E«R©»EE ' 

©#JE[al&<h> 

^^'Jffittftfti W JW IWrr * ±E JME Btt «fc 30 

±e*m&.»eei»<d n wimmzn o fsmst. 

5 >ifffl»@»£±E*«©#EE®»£$Mft»«*3-&* 
±•5 DUST* ±E#ffiSBtt, 5 1 r-> ! #> 

«flflr^38±0BI**^.T*t), 40 
±E5 Lj p-v s #>y@Sg^ «^fte^y*-ht. main 
EE£ fe t t~±E«H«j£© 2 tefr#JET^>fc»©m 1 © 
#£E#St, ±E«iS«BE<fc-hESil ©#JE«&£t><!: 

>««j&*_LEfg 1 fflUfftffitWIiSn. ±EJS20# 
<hTi:Efg 1 ©#EE«ffi*«±Effi#*^fc0M&'!irtBT* 

^^«ff*aiii?So so 



( 2 ) HS2 0 0 

2 

©#JE0!S<i:» 

^*UISttfls«^tJa#WJWk:»frr*±E#ffili«SJ: 

±E*Ha#JElEj&© g af6fi«fr 5 fssggt . 
*E*S©«ffiS«WaiLT±E*'f 5 >^WW®»*J: 

5 >^<w»ig»*±E«»©#ffiigB»*»*»^$-B-s 

=fc-5$§/&-f 3£ tfelc, ±E#EE@K«, 3=-+— 
TTStt t ±E^ - > -7\Elt&<DfflWm^ * fg£T S 

±E^*-s>ai*>yiatttt, wtesiy-ht, 

£ t» t K±E«S«E© 2 felZ&EETZtclbom 1 ©# 
EE#«£, ±E«««flEt±E*l©#£E«ffi*fctfc 
±E«*«JE©3»fc#BE-r*fcJ&©JIS2©#EE#a 
t, £tTH*fcJ:E«H«E£«S«jE© (n-1) « 
© #EE«& * t> i iz ±E«»m£EO n ft fc #EET * fc » 
©SiS (n-l) ©#JE¥®i> ±ESf§ (n-1) ©#j£ 
«ffi:tJBlO*BE«ffi*fci:fc±E«««£E© (n + 
1) «fc#BESnfc»n©»E^as**T*rK 

±Em#tejiy— h©y— x^aAJffl^ssFpc, h u-r 

>««A«±EJ6 (n-1) OfflEifiCSlsn, _LE 
«Sn©#£E*ffi*±E««fteay- h©y- 
j8T5 £ tT±EJB (n-1) ©#ffi«<a*»±Effl*Si 

#>yiii?g©#BEftscJCct^-r. ±e* 1 *— s?#>:/ia 

it 4 E«c©¥*#*aiHiK. 

±t3«g)#jEiiigs© g m&mzff o mmmt, 

#£E«jS©«tt*^ftIbT±E^-f S >y*JP[Hl8S*5 =fc 
««S»0»fffWW*fT'5*»ig»t*M»t, ±E^-f 
3 >2ffWfP0fc£, ±E*»©#ffiB»&»»l!»^s* 
4«k5i*t4iit>l:. ±E»tt-llKtt» 

JB1 ©it«¥®i*«'AT43Dv ±E««ffi«±B»J: 

Dfp6n*#»*ffit±Ei»ffiigii©ia*«ffl:*, ±e 

[«*^7] »l©Jt«^att3lffl©M»li<gg»3j:c. 



3 

m— <D£W)MQ3®<D— ^<DAJj\ZftJ£m&Z±mifcE.® 

#fc-hEJfc«EE&, tt*OA»l:±BBESBBTt«S 
ttfc-tEWEWffiSA^l/, 3&fc£=©£lMMH§© 
A£ 1 LT±fiJfS-©a»iMIS§© W^{f ^£ . 

[MM 8] ±tBtt*D|grBtt, ttJEWgSSHPt. 312© 

±ESS 2 ©Jt«^S«, ±Eje«JE£±ESS2©ifc«# 
Wt<D-?5<D Xfi K, -hEWEWjfcSI^ *±ES5 2 ©ifctJ 

±fBP^-^^;i/hv>^^©y- h«!Itt±EJB2© 

*tibt» z z t zwrn t-rz m$tm 6 e«©¥* 

P 5=-+- *JH- 5 >v*X tfN? 1 r *;Ub y y i?X $ 

±ex-t y ^a** >«ag t & o &»5fj£ wsttfc-r s^- 

©l^jEmSStSriiSxT&D, ±fB«JBE^$HJg&£iILT 
±EttJM«£«*©Rfi«*©««**W£«S«tt£* 

y- H«ttfc:±Ett«W)eflr^* joa4 ^tt, tts*j 

5£## f c J: 0 ±E*£E I3IS tc SfEn 5 ffi # «gg * ^ 7L £ c 
6 E«©*«#:^iBII3K. 

i o ] ±EJt«*8tt. ^n^*n©±EH»ii < 
7 >^^©y- N sin** c: t 

KJ:oT. tt*W««#fc«fcB±EI61W»liS©Jfc*ai 

j: t&w&t-rzm&m 6 E«©#i*#*faiai&. 

*5=tOC±E^©^S^- Ffflflffi ^©5 £©!&-©;£ 5 
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4 

i^-h'8i!lP{I^£©i&3IfO££S£tT, #£E«ffit 

5 C t *»«'fr*«l*ai 6 E«©¥»#2fc8H§|& 0 
C»**l 2] ±E*»0tttt, ±E*»©*ME i E- t« 

Efg 2 ©lfc«»J|[»*ettfl:-r* ' tT. ±B£«E£ 

C t*«p«t-r*» jfcJB 6 Ett©¥*#*MBHJf&. 

3] ±E5 1 >-^#>'7 r igiS*«»-r4*:a6 
10 ©±EW»«**£I3»«, ±EfM»«*36±|EIII©A 
±EIB*©ttatt*-HfH*«*©3-6©jfg= 
^St- KM»flM»©l|31*n©£<Efc t S 3 i:T±E 

- K*HATt>* c t tr*» *a 3 e«©^3s 
ts*si4] ±E^-rs>^fWfpia»Fa. j^uatg 

±Ett»WSflWHLfcE**U»tt 
20 «ttfl:«#©#MStt^< 5 >^KBf€©iS3EWrM©«# 

imxm i o E«c©#*^*aiHi!g 0 

[f!W©!¥aB^:iJi^] 
[0 0 0 1 ] 

je « m m e§ c is t %> © t * -s „ 

[0 0 0 2] 

[0 0 0 3] —femtey-X-j-S. vt> • y>yAT?-tX 
^t'J (DRAM) <D*^VM)V7\/-1&£.TS-tyx7 
if y hi»^U^-^@»*Hl 2 1'tk-To 1 1 
napl^U-tJl-Tl-r. 1 1 2«tf^ 113tt 
1 1 4ttty Hl^'J^t-fllB. 1 1 5 
10 Bt>^7>^ 1 1 6IJ->i7- K4»— STab-S. 
[0 0 0 4] ^tyt;i/7H 11111 ^^iJtJK 
VrtisfCo— m&tz*) \Z-O^T. 7 hy>zSZ, 

9 T WL © V -X \z * =e u -t;^* /1 v-^ Co*i, 7 ^7 
tXh7>yX^TWLOHH>l:h , 7 Mil 1 2 

T^-feTs h7>^X^TWL©y- h{C7— 1 
1 3*»««SnT^5. 

[0005] d r AMtt^t y t;p*t a Coi;« 

W*»*T*CtK:«t^T5 s -^©Efll*fT'5*». DR 
AMOXMft. ^S*ft(i:l^^tC, DRAMKi^M 
0 «EE©««ffi<k3&«jtAvTV»/5. 
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5 

[0 0 0 6] «««ffi©ffi«ffiftk:»l/T. *=£V±)V 

* =e u ± )V* r a- co\z h P^;i/B#ic: (imiimfi: v 

DD. L ^;H^fcttGND*ta:*#A<5*jS**-*W 

\zn v mmnffiomm &n *> 7 ? -tx h =? > * t w 

L ©y— h itllllD R AM«iHfUEEck 0 
«bfc»E«ffi (VPP) jJiMtftO. -^©tt&tL 
T«DRAM«M«JEE5:VDD. h5>yX^TWL© 
r4ffl«JEE*VTtbfeS#(3, VPP^VDD + VT £ 1C 

[0 0 0 7] *fc«R«EVDD©ft*EEfl;K:»txT, 

i/MT'Uft-yMVBP (=VDD/2) *TJ(5 

1 4 0«Mflf ©H l"^«#E*ti 

vppi:i^LT^5. 

[0 0 0 8] HI 2iZ7K$n2>£o\Z. iz>X7 

y-f\ i scBlo/t'jtWK (ill (D , 

111 (R) ) Tt>X7>7 t l 1 5***-r**J«** 20 

v*i 7 o h sa * $g/jN-r * @ «t-«s m \z m ^ e> nt n 

y- M 1 6 fe, ^€'Jt^7Kl 1 ltt>X7> 

y*i i 5i©^t, 5 s — pmm&ismfr-oiEmzfTsrc 

y- MEfflH l/^i l,T»EtffiVP P «tt 
[0 0 0 9] dWiofrDRAMW^bfctf^ffiL.!!) 

«RVPP*«&KT*5. £©«JEVPP£Hg|-r5£: 30 
Hb<D—D<D^mtVT. ftmz?-'r-zS#y7®&te£ 
£fflV>fc#JEHl?§ : £i8tt. «iS«£EVDD*«V^ilS-f8 
<£V P P fC#ffiT5 C £T?KH«WMfcS#*#ft&t* 

[0010] ft$0#£E«KlsI&&B 1 3 (c^T. 1 1 
7(i#EE0?§. 1 1 8«ffia#JE(SK. 1 1 9 tt^-f 5 
>*f *»I3», 1 2 0 «58^gg. 1 2 1 te&2DlHl8§. 1 
2 2 «i§#JEB&jJ:lHj?§£^-f . 

[0 0 11] #JEIeISS1 1 7 43J;ytfflIi&#JE[HlKl 1 8 
«> «««26K:J:t)#£E»fP*ff"5?^-y#>^ElB 40 
CioTtlJnTHS. #JE@SS1 1 7 43«fctf 

*&I*)#jElHJS§ 1 1 8ttffl**tSV»k:at5II»«SnTV» 

3. 

[0012] ffiffi)#ffilHlS§ 118H, #JEIe)S§ 117C 

it, * * U **X ^ > / tt« * * Wrft £* © #J£«i!g 
«ftVPP£&H-r£SWT*&«L£fc©T;&3<, 
[0 0 13] #E[hI&1 1 7tt^^'J**»tt<t;bTV^ 

Mtt^JEHISSl 1 8tt, ttASBl 2 lfc«fcijjr 50 
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ff««*ttVPP*«ffibfc|S*fcJ:oTfB«»l 2 0 
«fc * B BffiS «k D * * U iStttt* £ tt# HJR f clbff; 

[0 0 14] j®#JH»ifclII!Sl 2 2tt. Wfc«K«EV 

ddj&«*hpsi;:. fiffiMffivppai— iswfcaffffisn 

[0 0 15] CICIT?, DRAM©l!)f^©MB§©^'rs> 
' ^ft-h*@14l:if. 014TB, CLK«£?D 
■y^A^m^ RASttD^7h*k7Xhn-^AM 
-fg-, CASU*7A7 h n-^A^f WE 

[0 0 16] £©HI 1 4©#JT«3 ?Cly ?fflfflTffi.?>- 

^USttMB* I RAS*«i-fe±**ac tTn^7" h*l/ 

x ****;rr -a t » \mm \z t* y h m © ^ u ^ * - 

[0 0 17] 9-K«*«Sttfls$n*Ci:T?, *^'J-fe 

try M®«^H^-^*^*-tts$nsB#»ctte^ 

^'Jft-^lftVBP (=VDD/2) 

3. COfcfy -fe>7;T>y!«i«j'ft 

[0 0 18] 3^Oyi7g©3i-&±0TI RASS»4^ 
■^SE*iL ^;i/tf«c51!i^*iff*5nfc^ t*-y MS© 

[0 0 19] #EEmW|glBTfP6n*#ffi«ttVPP3ftt 

*»'sn*^-f 3>^tt. Hi 4<pfcOPn^fflv^T^b 

-r-s^-r s>^ , f3*-5 <> c:©'fi^-«i*ig|5^ : &usttfi:fs 
^ I RAS©3i-6±DX>yv J ^J;CX3i^T**Dxy^f; 

[0 0 2 0] ^±©#ffi*&©«»lw^LT. #EE|eI?S 
<0»ff tlxTttrtaM^e'JifttYfcfi* I RAS©3i*.Ji 
0Xy^O*T#£E»f^*ff"5, **lrSttIRAS©5i 

So 

[0 0 2 1 ] 

U fC a& S B$©#JE«i!PlEJSS©l&^^ -f 3 > 



7 

ft u T»irt«/ =e >j mmtmn i r a s ©fl%±«» o 

X<y-^^|Bl^L-T»)f^-r^, &-3^«I RAS©£-&± 

[0 0 2 2] S9«COl!)^^'r5>^5ggfflb/clHl?S(ri3 
^Tlly- h*l*©i£ttfl;^< 5 >^T«#JEE«^-lfc 

— Ky— N«tt<b(c:i5ViTtt#JE(Hl?St<±:^)VP P'xco 
m#&^f?:bn&^£:aeK #UE«&©<£T/WiCH<!:& 

[0 0 2 3] — ^f, »#CO#JE^-f 5 >{fZMm Utz® 

t, 9uz®mz&m*.Kimitmfc~t z> z\ tarn l < & o 

[0 0 2 4] iE¥O*ilW*0HKO*lifl:fc:^oT, DR 

[0 0 2 5] 2$lZ. ifi^©DRAM©^$fflte, AIM* 

j8fl2©ffiiSja*&£;fc»J>l;:, ^©^r-v^^agg^ 
SK^EESjft^ilWWr. #*EEI§l(S©3»*j&tJBfl:T-5 
[0 0 2 6] «»©it^:*tStHT*-5ff£E«a[«EE©X 

[0 0 2 7] tt±£,«:»*£. «*©«<a^«tS#ffi* 

£ ^ -r 5 > aw-s b t*j -f jHet^c ^ & * k . 
[0028] C2) **u©e«a***<b, fcjgft-r* 

*»©^+-5?#>7|g»Ttt#ffilMl5©Rj8fcaJ 

[0029] -tr-T^awa, %t$k(D*mvfmmmv&\z 
p^m^ntc^-&m.mmmtm^>iK^m^r : b z\t&& 

[0 0 3 0] 

Hi*«Hfct5ft»<Dft] #3g9!©¥3l#JII»III& 5i 
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5 >^©«i8fb*0££<fcT«ffi£»S:fl£«$-a\ #o 
[0 0 3 1 ] *%H©M&9 l E«©¥ig#IMJ|®gS 

nmmv&\z> mammon y^^m^mmt^mmz 

»«^«»£T**-f3>^ffl*IU3»£**rU ±e* 
-f S>^»J»SK*, ±E*»©»E@tt*:sir>tefl'tt 
S&fP 3 i*S J: 5 L & C <h £ t Z . 
[0 0 3 2] *RH©M$gt2£tt©¥*#&lllsIl& 

ffi«JR®»t*W*bfc*W#iHa®|»t*j,iT, ine 

U ±E*<5>4flW»BIS£, **'J»ttfl;«*©S 

-©M»fll^*^ricb, ±IB^-©$iJfflIft^{3^bm- 
TBI*tebT, ±fB«IS©#JElHlg&=&»Jffll-r^mS©»J 

© #ie sg§ (Dttmmw o z. t * &m 1 1 a . 
30 [0 0 3 3] *5SW©»*« 3 mwi<D¥mftmm\Eii& 

it. xtEvmi&itmnizmmisTMft-rzte&o&E.® 
^£fg£-f 5*-r 5 yi/mmm^iz. ±E*fS)#jEii]gs 

©#BEE!S*»*»^S-B-*J:5K|j«-r«ti:t>fc, ± 
10 E#JEE0Ktt, ^^-> 5 ^>7 F ®g§t±E5 1 ^->'#> 

«i8!ttJE£ fc t f:±ESM«JE© 2 fgfc#jET ZfzttxD 
miCD&EE^mt, ±E«««£Et±E*l©#£E*fi: 
* fc t t±E«8iaEE© 3 ^{C#EET«>fe«e)©S 2 ©# 

**»ffl*<IH?fc, H U-f >m«*tjh|BJ|| 1 ©#ffi«fflrfc 
ttttSit, ±E*2©#£E«ffi*±E«W«3iy-h© 

h€@fr^^-r^> c tT±e» i ©#ffm{4*s±E 
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[oo 3 4] *&w<Dn-%&4umv>*mtoWtmmn 
fa, **u«ttfc«*fcraj«i,T»fFr**«©«EB 

Bt. **U»ttft«*£tt#ra»lK:IMFr4±E»E 
®gg± D/h* ^««?«»H***-r**l«i#£EliI»t. 

^***f4^-f 5>^ftg»@»t, ±E*§I*#JElUSg 
«k«EI»t*«!^, ±E*-f 5 >^IM»|3ii&*±EaM* 

iJO, ±E3^->>#>7leI!Sfa, ^teii^-ht, « 
jg«JEE £ t> i fc ±E WWiflE © 2 ffiFC If-ffiT * & » OSS 
1 ©Wffi^St, ±E«i£mJE<i:±EaS 1 ©#)£«&£ 
t) t fc±fB®H«JEECD 3 «(C#JE-r^fea6©|g2 CDWE 

«TH«fc±E«K«Ei:*JK«E<D (n- 
1) feCD&EEM&.t: h £ iZ±mmm&EZ<D n «lt#JET 
5&JDCDS (n-1) ±E* (n-1) 

(n+1) tefc#EESnfclSn©#fiE¥S*flM.T43 

H*>«*&*.±EJ6 (n-1) ©#EE«ffifr&igg;*n, 

fC&i^TS Z. <hT±ESS (n-1) CD#m«tt**±fBaJ 

[0 0 3 53 #&9i©St*B 5 Clt©¥**JlkttlDB 
tt. »**4k:*V»T. •±E3 1 *-S>#>:/|Eltttt, ± 

[0 0 3 6] *9^®||$V6Ett0¥ll4MIWaK 

ttRteTZ** £>ifmm®«t, ±IBMS!)#JEIeISS 
©S®i%ig£fT3fgi§2§£, #ffi«I©ffi*ft»l,T 
±E^5>^tt«BB:fe«fctf»«S©»fts««*fT'5 < 

ia@ssi*t^ ±E*-r s.>ymm®i&&. ±ssm 
±E*ai3Btt. wffimffis^mstwfPTWffi-ransffi 

«£EB£I3B£, *10fl:«?at*im5. ±13 
j£*ffi«£BB«kBf£&ft*#B*ffi«fc±EIWEigB© 
HJ#«fl:£:. ±E»l©Jt«¥«T*/MiJje*fr3J:-3 

[0 0 3 7] *B«0B:R9( 7 eJ^jMtttBBBB 

fa. »*«6fc*5^T, sii ©&*&#©« 3 ra©gf&is 51 
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<i#g(Cj;-3T«^^nT*5 0, ^— ©Sibling©— # 

©A*fc#EE«ffi*±iai*ffi@tt-r*«snfci*ffi*'tt 

£, 2i-©gKiii'l§g©-:£©A:*/f;:±E£«J££, 
#©A#K±ERflEBBT£*3*l3fc±ffiBBSB{fc*A 
$ ^>fC^HcDMl!jiii|isSg©— ^©A^tLTlE 

10 [0 0 3 8] *^BJ©i»^ 8 E*©¥i*#*«III!§ 
fa, »*«6(C*5^T, ±E&*DIUSSfa, «Eft£B? 
<!:, B2©Jt*^«£, P9-<r*frh5>i?X9 
**Jl'h5>$>A*S«AT*tK ±E«2©tfc«#a 
fa, ±E3£«EE*±E«2©Jttt^g:©-^©A*K:, 
±E«£E«jeSB : f-t±EJB2 «OJt«#SOflS^r©A*K: 

>vX^C0y- |-««tt±EB2 CD Jt m # k , 

k u-r >mm\s.mmnmz, v— .x*«tt±E«flE«jg 

20 ^mnmmmmz. k u-r >«iifa±E«EEa!i««^ 
fc. v-AB«««J6*«tK««3nfcfc©T. ±ej£ 

BffiBBA* & ±EJ£BflE U 

[0 0 3 9] *5!^CDiS*«9E«CD¥*#^flllsIK 

fa, i*a6ct^T, ±E*MoiHiBfc«*&n;fc±E 

^H(Hl?Sf3fa, SiK«£ES;#£E«ai«ffifc^^-r-5«JE 
£«IUB£, P3^*)I^^>;xX*:fc=kaCN^*;i, 

h^^-^^-ew^n^^-^t, ±E7.-r^^^ 

1B&AT43D, ±EmJE^IsISS^jibT±IB^fiJ^f 

±EP^*;n-7>^x*x-f y^<r>y- hmmz. 

E#&¥!|j£f§-^£in*_5 d £T, ttfcfdjfrfB^fc J: 0 ± 

E*£Eia»fc«En*ia*«»*aE^.a c tic «t o 
[0040] *^sjcDii^i omm.<D*mteMm®m 

it. if^6fc43^T. ±EJt«^gfa, 2fflCD^«jh 
lO 7>^A^*$tfSI|(|i««S*«AT*D, -^CDK»j 

h 7 >^x^cDy- K«ffifcfa±E^ttffiiifST4^3 
ns^jE^, *>5— ^cD^wiS5>vx^cDy— 

^fc «t o ±EiSKi4l««a>««aft « a a c <h fc «t o 

a= 

[0 0 4 1] *^BJ©|»^ i i B*©¥«#a£«|Hl& 
fa, 8**^6 fcfetiT, ±E*»®Ktt, S^CD^S^ 
- K$iJ»ffi^-*A^7£LTfflAT43i9, ±E^HJKcd 

) tdjem^i^EiBftotta^-HttWfln^cDi-fe© 
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[0 0 4 2] ^^Hjrott*^ 1 2 SB«©¥iJH*:&«l§]88 
J:oT_hlB^2 0jJ:««ff^^Stt{bT?.^tT, ±IS 
[0 0 4 3] 1 3 IS«©#^#:maiHl!S H 

<h T± IB? f - 5? s]* > ^EIJS £ flfjt T S C t * Wig <t f 

[0 0 4 4] *5BWO»*ai 4fB«©¥^#:«aiaIgS 
tt, JI*B9S&mi*9l 0 fc*V*T. ±E^-f5> 

[0 0 4 5] 

[569!©*l6©»t6] j£TF, *9Bno¥*ttJIMIlElft0 
#0U6CDJ£j££:0 1 ~0 1 1 lZM-3^TmW-f2>o 
[0 0 4 6] g| 1 HUffi^n y ? t l/TO^t 'J 7 

*ls£¥*tt*MI3BK:£t?£#l£*HI3B<a*j«&K 30 
To JMSWfcHU 01 2 K^b^^y-fe^TK&J: 
tf-fc>;*7>:7m:«fliaftSBIi 3 fr^Lfc^*tD# 
BE«»HI»K:«t>-3T*aYI:Sns#£E«aBig|S**b 

[0 0 4 7] 01 KfcHT, 1 1 HJS 1 0»BEI3». 1 
2 te|6 2 ©#JEEHS§, 1 3 «MgS#JEmSS v 14H^-T 

5. JBl ©HffilslBl 1 £fS2£>#JElEl?Sl 2 «h«#JE 

ffiw^ut^ono, mmm&®s& i 3 «m i , fg 

2 ©#JE@SS 1 1 , 1 2 J:Dt>«fflf#*&«B2j*Ttffc*> 40 
*1, 3l2©#fiElHjg&l 1, 12, Steffi 

a ? * - v 5 * > -Jmi&cD mwm z> a s? y ^ 0 

[0048] conj?y^s»©BjBttaje-r*. s§ 
1, w,2<D&mm?&i 1, 12a. ^u^i&ffHi/Tt^ 

*±tfPPMAIN2tt. ^t'JffittftOTIRA 50 
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[0 0 4 9] «S)^BE@?&1 3WU #Efl^ENV 
PP*«HU^;|/©«ft»^r***«l 5l:i,TBft 
S ft, ^t'JSMi^t H ffl WiftT Z tz tb \z, 
* * U >;w««K:**«f©ffEE*ffi v ppo« 

I 1 6©^ji*i&-h^-5C: 1 i:Til#JECDESjl:$rff oT^ 
U^tte-sb^tT^fcllHlggl 6 £X^>A-f 

[0050] 0 1 <Dm^<DAtimmt. flatus 

ttffcff # IRAS, ftf^^E- h* *l»rr * 3 «©fWPfS 
^BIVPP, BIVPPMD, EVVPPTifeS. @ 

K*^6ia*sftsfli^tt, #ism^«&vpp, ^aisft 

6S)^S ^Jffii ItREFVPPT 

[0 0 5 1] B 1 ©BB©l#i"f 5 t - h« H 
2\ZtkT» 02fC;feHT, CLK\Z.i7Uy2Xt}. RA 

SBnWK^7 Hn-^A^fi^T*-5. 0 

2Tlt ^-K^imSBIVPP, BIV 
PPMD, EVVPPSttTLMAfcRgUTH 
•So ^ffilfilgSl 6 i^-f 3 >^*H»lElg§ 1 4^ffi 

ICSStliflfENVPP^.tOtOPMDttltit) 

P^gB^^EUffi^fa^- 1 RAStLTili:St# 

[0 0 5 2] m 1 <D#JElHl?S 1 1 fflBMfPPMA I 

HTD 1 <0«Kfl-6±A«l3, I RAS©3t-6T3W»5^-f 

[0 0 5 3] ^2©#1E[hI8§1 2©1M^PPMA I 
N2I1 I RAS©4-&±^Oi"f 3>^(CMLjliiBf 
FbT (TD 1 +TD2) CD^(Ciz:^±*il9. IRAS©£ 

^nbCfl^PPMAINl, PPMAIN20 
iC^±**0, 5t^T**0MXy -^T-f-nfftSl, ®2 
<D#£EIhI?§1 1, 1 2(D?^-^>7 F {c e k?,#JEljf^ 

[0 0 5 4] ^±CD#JE^-f 5 >iflt. F^SB^^rUgft 
<fcfll*I RAS*a»S-&««rlHITDl. TD2^miS 

Tzz.fvmmtzm&ii&z. 02-e^^fts 

DRAMClf^D^^TCLKCMLT, P 
PMA IN2O4^T*«0X7^ I RASCD3i*.±>&i 

cx->v(irawbT«j^$-a-^fc«, mmmmrD 2^ 
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3I2cd#EE[hIS§1 2tt"7-HHOiSttfl:3&*ff*>n-5«rlB 

[0 0 5 5] u<D±5{:Sl, «2©#ff@Kl 1, 1 
2tt-etl-?nPPMAINl, PPMAIN204%± 

12 0llW»*7l/&«l:. §!#«#» l©#ffiHlKl 
T*mZ.ZZ, 

[0 0 5 6] PPMA I N1&J;Z>*PPMA I N 

2**L t"WT?**KMtt (TD1+TCLK) 

TD1+TCLK = 3-TCLK 

TD 1 = TCLK / 2 

tt^ItTPPMA I N l^JctfPPMA IN20t 
PPMA I NliJckD^PPMA I N204t±^!5, it 20 

[0 0 5 7] «TC#£E««0B*«|JS)tr4#llIttfC-3 

4©F*ggBV— PCiDPPMA I N 1 43«fc<l£P PMA I 
N2 ^/rrSfW^Lfe^'f^ K£04 

[0 0 5 8] ^-r3>^fWWI3B.l 4©A2Mmtt. 1*1 
«.* U ftttft^^ IRASi E 30 

NVPP020T?$5. M#ENVPPfcM£$31[Hl8&l 6 
Ji«#ffi«JE VPP^ML T5fc##J£ S tlT tr » -5 B# fc « 

[0 0 5 9] 3>^Hfl|5||&l 4©tiWj{I^ra. m 
1CD#EEIeI!§1 I©«»*ff5 PPMA INI. $82© 
#JE@SS 1 2 <DW.W)%:?T^> P P MA IN2, /€'J^1 

tf 2> B MTffl V» b *l£ ffctfBHf^O P MD -5 . 
[0 0 6 0] ftSB;* 'J fi&ttffcff IRAS* &IK£I& 40 

1 7 ~ 2 6 ttSMlEj&T, ^ilffiB#ra«TC 1~TC 1 
0T*^>o 2 7, 3 1 ttSMfittlfcBft. 2 8, 3 2IJD 
I7'J7^7D77'. 2 9, 3 3 tiVJl^^l/^+K 3 
0, 3 4, 3 51^7 7 7^11. 
[0 0 6 1] ftgB/- KDEL AYAteff^f IRAS* 
SJSIsJSg 1 7 TB$fHT C 1 0. 

SSfPPEDGEltH IRASO4^±0Xyi; 
*^PtP B 1TCl»tin, I RASOS^T^OX-yv* 50 
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[0 0 6 2] ENVPPjimi/^tOtfCD^ PPM 
A I N 1 ©X-y y^SfjcStSSWTPPEDGE 1 * 
ji®[HJS82 5*lR*S-ffT«FBlTC 9^t»BS-&>tfl| 

PPEDGE 1 tOWimM&mftZtZZf?. 
P P E D G E ©gftX >y i?\Z |6| ft] b (|TC9ffl 
/-SMAWy-HPP I MPLS 

[0 0 6 3] ^O«^^Dl7U77 t 7n772 8 0i7 
Oy^AAWFCKCA^/U ENV P P/J/iL 1/^;KD 
) ' BfKDS^U ^T^n-y^CDffi^Q^ ENVPP*iH 
l/s<)WDm\ZDM7 V 8©iiJ^;NQ*sa 
S$nsj;5(:v;i/^i/^-y-2 9 stag u 

9 CDttJ^7Ta65MUXOUT 1 7^ 

[0 0 6 4] Z\<D®&mtiiizJz'0. ENVPP^H^ 
)UZ$>Z>ft(D?t.DMy V 7^70 7^2 8ttPP I MP 
LS l©ft'6±a*0Xy5>KlSi;Tffi#£E1E-r'5;fci& 
Df7'J777D7y2 8<7)ffl^j!HTQ*f,#e,n-5^ 
^ttENVPPAlHl/^TfeS^HttPPEDGE 1 
tmCP-i 5 >yT^bTSfs#^. ENVPP^SLl/ 
^;Uc^ffc b£l$K:«> E N V P P *iH U^JW$, ~? tz 

7'J 7 7 f 7U77'2 8©tB#i*ya»6. A'77 7 3 0 * 
lilTPPMA I N 1 ^^fig-TS. 
[0 0 6 5] niC, PPMAIN2H IRAS£fl# 

III (TC1+TC2+TC3) itvwtttitvmj- 

h'DELAYB, c? "a (CfiJfBD ELAYB 3:S#FaJ (TC 
4+TC5) ^tiiitS-B-fcy— KDELAYCCD»a 
ftSrtofc^P P EDGE 2 £f£D> jI3£[5|g& 2 6 £: 
»IWiifD3 ICioT, PPEDGE2ffll7yf 
ftfcrajWb/t/X^ttTC 1 OCOff^PP I MPL S 2 
DI7'J 7^707^3 2 tVJl/^ -^1x^-^3 3 * 
ffl I^T E N V P P tfH l"*.)MD9%<D?}-mk-t Z>m^&ft 

[0 0 6 6] ENVP P^Hl/^;i^Ta&-5B$, PPMA 
I N 1 t P PMA I N 2 teffl{K©«^T, ^-avfncDte 
ffiSEttPSW (TC1+TC2+TC3) T*&% 0 *^'J 

*4WM^OPMDOi**, IMttSMDWil^i** 

[0 0 6 7] *^U©f&ff^S**St,iB#©OPMDCD:5> 
-T5>^*^-r^-1'5>^5 1 ^-N*ia5(C^-r. OP 
MDH, TE©6O<0fl|^6^jsjESn*. 6O0ft§ 
<htt, IRASt, I RAS^Btra (TC1 + TC 2) 
fcltIS S-B-fci^D E L A YD t , DELAYD£B# 
m (TC3+TC4) Btll^tfcflfDELAYE 
t, SSfcBSW (TC5+TC6) «l*«IS*fcfl|^ 
DELAYFi, SSteiBTC 7 S-fr&ft^ 
DELAYGi, c? <p (CB$(hJT C 8 fc* ^iBSS * It-feflT* 
DELAYHtTSoT, AfcWfctt. IRAS, DE 



15 

LAYD, DELAYET»l»05jeStofc«f 
t. DEL AY F , DELAYG, DELAYHCiO 

[0 0 68] MSiLTOPMDlt IRAS©4±D 
fClH^U I RAScDSr^T^OX^^f.P^KTC 1 

~tc 8<Dmtt&t-otzmffl3zTm"<)itt£z>mnt 

ft 5„ IRAS ©5£ST# J 0 /&*£>B#flSjT C 1 ~ 

TC 8 ©fcf&fcfco&WrMT. **U*«#tttttt*fcA 
ofc£¥«rLTOPMD©Hi2/j&«L U^WKfcflrr*. 
[0 0 6 9] OPMDttigMS«ICTil#$tTtri5 
«JJEfC^5^Ttt#Bf H U"<;i/'*fli*-r***, ? P y 
&gc#*j§<> I R A S 1 5KIH)ilT C 1 ~ 

M©ftf££ P y £j&tT C 1 ~T C 8 * T<D®.mMT<DWl 
fl^Dy^T^'JSlto^T^SW^tett. OPMD 

[oo 70] »sj#beihiki 3o>Mf^im«efefirrs9B 

SSI 5 0fj«@»*BI6K*r. SSJIggl 5tt, 'J> 

I7'J 7^707^3 7-3 9 lZ£r>T&M Lfz<b<D 
£\ Wf2SI*#JElHlS§ 1 3COHj^fs^-PPSUB<i:LT 

[0 0 7 1] @6T(t -Wtl/TU>^yl/-^3 
6©]MB*8 On steMj£l,&*£. Tl7U7 7"7D 
3 «g(j#j£|5J8S 1 3 « 6 4 0 n s M 

[0 0 7 2] |g 1 ©WEEK 1 1 £SfS2©#EEI§JS§l 2 

1 3 fctfg 1 , §S 2 ©#J£lelB§ 11, 12 fCJt^#JEfg?j 

0&£fflASn£$ft©;^fC«fcoT&«&i5ft, 
JEESS 1 3 fctl*. 6nfc**J4H5 1 , JB 2 ©#1EIhJ8& 1 

1,12 {cit^t i/io e«tettjfestiTv»*. 

[0 0 7 3] 5 >#§LJ&m&< (m 7 #(80 «, Jttl 
1, MG2, MG3, MG4©^^-f 5>^ttViftl 

3tSrfT-5«^MG l*3j;DfMG2H, #jEleJ8S 1 1, 1 
2 t«|ft*£EBfSl 3OP0*T«*«fcJ6i;T, - 

*M®miZ&mZtlZ>m^'V$>Z>MG l *J:C/MG 2 ©£±5 

777\*y 7 70ffiAmiH5. 
[0 0 7 4] mi\Z9-i S >^£/i£|Hlg§, 0 8l:ft- 

i/#>yiHl?§> 13 9 \ZftJ£®&(DWitt5'-1 3 >{f^^ — 

PMAIN, ai73ff-^$rMG 1 ~MG4 iLT^-f 3 > 

[0 0 7 5] P PMA I NO3i:'&±0x>y>?*^jlS(Hl 
!S4 0l;J:^TTOTP 1 tffttjgMS -frfcfS-ff£P PD 
LYAtk PPDLYASr^t,fCiljSllI^4 1 5 
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TT P 2 fc*tt*BE3-frfc«-*fc P P D L Y B tTS. 

[0 0 7 6] uOPPDLYAiPPDLYB*?) US 
fDCEfiNORO 3 6ii;TlflASn5MSMG3, 
lilISORSNAND 0 4 ^jiCTtBTJ^n-Sfs^SrM 
G2itl>t, MG3#tPPMA I Nd^P^TP 1 jg 
MVtz. Hl^vM^SL ^^©i^T^Ofl-^, M 
G2*!PPMA I N^f>^fW (TP1+TP2) fc'tfjg 

VPPHLMmO, ^S|n©S!ENOR0 6ttg 
10 3etbT»ffT*fca&K. MGlttMG2©Etefc*. 
OJOPPMAINi^Rfffl (TP1+TP2) fzVM 
MhtziL*>±.QiB^ttj:2>. MG 4 «B I V P Pti*m& 
iZL U^)UT$,^Zt^iP PMA I N©S$gfl-S|NP 
PMA I N<hMG 2 £H3*0OR 0 5 *Slxfc«^MG 

2 O R . M G 2 5 mm 4 2 \Z =k r> T WPIB T P 3 tztf 
ilJi$-ti-fc:m^MG2DL Y, L l/^;KO@Sff B I 
VPP0 3{B^A77£*i3?q©£teNOR 0 7£jibT 
ttJ^L-*: (§■{§<*: ft 3o £©P#, MG4BPPMAINA> 
6 (TP 1+TP2+TP3) fc*tt»5SL-&£-&±ijfl| 

20 

[0 0 7 7] PPMAIN©fi*.T^0l7^CJ:oT 
G45&IPPMA I N©lt-feT**0Cra»!bfc3iST*«0 

m g i imxsi t p i fzirmm l&£%t** o 

MG2WHTP lfc*^anfej£^±t)'fi#. MG 

3 ft<l$M (T P 1 + T P 2 ) felta® Vfz&*>± K) m 1 ^ 

[0 0 7 8] £©#JE«!®[HlSgKJ;DVPP£tf=.=>-f, 
6 V P P ^A^T^^S^E- KTD R AM|hJ8S£ 
30 »fe3i*-S#R*«***£. A'-W>^^ 
£©»«Si*l*©«-&, li0iSttS±WSfcai)fc^«j6»-sv 
P PSrATjTS^:- H*KSbfc«^fc»*firr4fcii> 

^-1'3>>/%*I5l?S{c«VPP^gBA^ ; E- KJflHf 
B I VPPSf^tTHi. 

[0 0 7 9] B IVPP*tH^;W:$5i$tt, BI 
VP P?:- 7o©A#fd*fOfft3I;ft]CD£teNOR 0 1 , N 
OR 0 6, NORO 7 0^noiiiMLl/^H:i 
^2*l-5;fc«£K MGl~MG4©t^T(D|iiAC!)X7y 

[0 0 8 0] PPMAINOi-fe±»t0xy5?Tj»£E® 

K B9fc*-r«fc'5fc:«iB*flE*VDD(i:k& 
Iff;, G1A^2 • VDD, GIBAiVDD, P 1 A# 
VDD, P1B**2-VDD, G 2 Aii'VDD, G2B 
**3 -VDDt^:5. y-Mfiiy-xfW 
tfeCVDDTf bl«\ h7>^X^5 0, 5 1^^© 

m fctt*7ttsit^tDT^-g)o 

[0 0 8 1 ] W3dibfc<i;5fC, PPMA I N©jft*,±la 
0 Iyy*>6fflTP 1 fc* »J MM V tz £ Z\ 5TMG 3*»H 
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u^jut^L i^wKSMrrs. ~©p#, n>x>-y-4 

3<DMW»Wli)mz: 0 G 1 A©*ffia«VDDKfiTT 

fctf). 3>f>t4 8l:fcif^i*14i;, G2B©« 
ffifcVDDtfcD, h7>yX^5 2^7 

P 1 BtVPP©«K)ftJWffcn*. 
[0 0 8 2] Sfc. G 1 ACtttftTtffH, «^ffeM 

lAiiiffiVDD^ffi^, <fc-5fca&. 
MGl**HU^;U^ia6Ytr«CtK»bT. 2-VD 10 

d ^(Dmmmm^m c a c t **wn&*e* t & *. 

[0 0 8 3] ^©»b^TP 2fc*tt<iilbfc«f 
K, MGl^Ll/AM^Hl/^H;, MG2^HK 

l u-^^i^YbTS^ ^©ufKfg l ©#aE^ 

ti:LT©3>f>D-4 5*5^^*4 6 TH#©^f&#|e 
£-5:: PlAWifi*!VDD^?>2 ■ VDD 

lZ±tfK)> P 1 B©m&* { 2 • VDD*f,VDDl:it 

[0 0 8 4] P 1 A<Dm&<D±mzft-oT. V^)V^V 

t>5 3CDm±mmw2 • vDD^txflrrsa*. £©P3 20 

jST«MG4HL U^;UT^ftbT^&^7c*6. G 2 A 
OtfiHcO^TIiVDD*«oftSiTS5. MG 
4 j5«L £. H l"<MZ&1k L-feBtfc, H 2 ©#J£ 

fSt L-T©3>T ; >-t»-4 7*3,1:1X4 8T?tf«!)giAS 
gd-SintfCtD. GIB ©H|{i/S* 2 • V D D f£ , G2 
A©effijJ«VDDi^ 3 • VDDC^bTS. dCDBffc 
h^>v 5 7.^ 5 l^>«mf'^bL, P 1 A©«tt*« 
VPPfd^^n, VPP55«2ff<DVDDt#ffi$n 

[ 0 0 8 5 ] P PMA I N««4% T*»4 C tT#£EBB 30 
A*ftfrr 5 !2 8cDF*gaBy-h*©«^:«i2i9{c 

Sti^lCPPMA I NCDiL^i^O <h«36fc, G 1 A 
!5«VDD, G 1 B#2 • VDD, P 1 A2>*2 • VDD, 
PIB^VDD, G2A^3 ■ VDD, G 2 B^VDD 
tti.-z>T&<0, h5>>zSZ?4 9, 5 2tf*7&m£te 

[0 0 8 6] P PMA I N ©£ ^ Trt*Dx 1^83 L 
T, *-TMG4*«3i%T***. fni:#oTGlB©t 
tiliJVDDtBITti. RISK. h7>yX^5 0*st 

yVimiz&fcL, p lBvwovzMfzmffi&mo. 40 
■tofcTPi^wmjWKiUfciGMG 1 ««hm;^ 

£L U-^MZ, MG2*«L l/^W^Hl/^H:Mf 
•5 C t IZ <fc -3 TSS 1 ©HJE^g <t l/TO 3 >^>1t 4 
5, 4 6T^©^i6^eil 0, P1AAS2 ■ VDD* 
SVDDfr, P 1 B^VDDiil^ 2 • VDDf'fgffcT 
*. 

[0 0 8 7] Sfc^fKTP 2**JjSifiL'^MG3, PI 
&<om$L%Li\:\ZW-DTWli<<75r 5 4 ©ffiTj U-^;k$t 
2 • VDD Sg2©#JEE^f££bT©:] 
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0, G2BCttt!i*3 -VDDifeD. h5>vX^5 
2*i^->ttliJc:^:-se: t*^>P 1 B*£> VP P'x©)^ 
a^T?*5J:3K&-5&«>VPP©«&te2 • VDDUft 

PPffll^#EfffiH2 • VDDtft5Ct«t*sn 

So 

[0 0 8 8] W±a!^fcJ:3C, *56WTffl^«5 1 -fr — 

n&W2 • VDDtftSJlM^, miJI«JBEVDD©4S 

[0 0 8 9] SEfC, COEI»O«ja<0fiJjfii:LTeSK: 
***T*. HI 0Kl«««E©3«#£E*sns-r*/t 
[0 0 9 0] 3>r>t67~70, h7>y^^7 1 

tt6 9, 7 0TDSSnW5. 
[0 0 9 1 ] 2«#EEHIf6tWi;y— K**»>3y— K 

[0 0 9 2] PPMAINffl^±AiOXry5g,Si: 
■T-2>#JEf&{£{;i:fe^T«, MG3*SHl/^*f>LM 
;i4:Ta*3©£§W-TG3 A#4 -VDD*6 2 • VD 
D^tPHET*. -tntttoT. h7>^71^ 
7«IBt*:D. P2AtVPPOMOiBlS*<*W3n 
-S„ MG l*5cfcOfMG2©^tJ3#^TP 2 A#3 -V 
DD*^2 •VDD'v, P 2 B*t2 • VBB^f, 3 • V 
BB^i^-ftT-5, MG4^Ll/^;W^HU^;H;t 
•ffcTSBtfC, G3 Bt5*2 • VBB*^4 • VBBfc&Yfc 

■tzz.t.-Fhy^vxd? 7 4*t*>*effifr^{t;L, vp 
pi:p2 b©«&3 • vDD^esisns. 

[0 0 9 3] PPMA I Na*5£%T**SI$*>&&C[>f&£ 
^*f^T, MG3A>LU^M^HI/^;KtMt5 
B#©^-Y3>^TG3 A#4 • VD D \Z2£itT?><D&& 
tfTP 2 A©H&3 • VDD)5«VPPl;fil3n5. 

[0 0 9 4] «±KJfi^fc«:ffl«*-iRfl:T*t, 

*«4t*»*;fcn • VDDTS'M« (n- 
1) • VDDT-$.-5@Bf{'l»I«^[Hl?S ; &«^»feS^<h 

+ 1) • VDDK«ET*l3»«J*±©tMB!fr&. ffl* 
«fVPPI;|jg^ n • VDDrtHESISfta. 
[0 0 9 5] Lfrfc, #ffia»K:H«fc<, MGl-M 

g 4 ©ATjftjfflHi -^fcinA. bn-5«jE©^-r 5 >?\$m 



( 

19 

lxTV»**M0@8 16^11 fcX^VJTKWT*. 

[0 0 9 6] ttftiaBl 6tt. s»*««Bc»wrntf 

7, VPP€:|^jE-r^l^EElEl!S7 8> VPP**£EUfc 
TSfg 1 ©&&#©<*: LT©ig»jifi|g[I]?& 7 9, #Rg* 

^mm^isiK 8 o . «w«AP»teH»*ssfjtjftKr« 
[oo 97] &%am$& i 6 oAAii#Jiifiv pp, ^ 

C*ftWfCH^;kttt*WfP«^OPMD. VP P(D 
tftl:J:^ft«lENVPPSHl/^H;l, #/E(h]?§ 
*#B#Wjf^$-&§T-X h^:- FCDfcttCDftfflMI^B I V 
PPMD, ««ffi5B5fel3»7 7A»t3<-5#flR*£E*«a[ 

EVVPPT&S. 

[0 0 9 8] ffl^tt, VP P<D«{4$rSip«JEE<hJt«b 
fc«t*«rffl*U, #EBK0nff£ft£?£MfMreE 2C 
NVPP, #fig«JESte(Hl!§ 8 0©tB7j£LT#H8«{i 
Sffi^TliREFVPPTMSrttS. 

[0 0 9 9] ^EE^^(Hlg§7 7tt. -t©«IB**ST 
5fc»il*l/>R7- IIlS&£JSfliL&t>©T*0, ffi 
JnR 1 4 S»ftS«»*J*««Ett#ttS»5T^5 
**, ^©MHM3i:ML M 7 (C^n-ftl© S 

2 fcstn-smaEs&^'ft: l-t> m 5 ©maa^t-rs c t 

■€-tHC«k-pTh7>v'^^T3, T 7 fCgfEtt 30 
ti!5T3cgt5. &Lh©giiifc«fc0, £©[Ug&5&i3g£ 

[oioo] M9$:8gnsmss«v m 7 tamsmm^ 

h7>^X^T6, T 9 ©IMXlC it ^JbTtmSStite S 
**, iriSh7>^T10, T 1 1 CD»t>*>fiSt 
fCfc-pT— JgCDSEEaV— KM 9, M 1 0 fCfg±£l*S 

[0 1 0 1] P?JEIhIS§7 8tt, ^USfH^X^AW 
K. t"&fc>£f&Jfl?fI#OPMD;c)*L U'^T&SBf 40 
fCtt, h7>y^^T 1 5©y-NSS^fcA7J$n-5- 
^©1EM1 OICioT, h7>^^T15, T16 
0««tifl!SfC«Ena@gK*ij*^$ti-5. CC0S#« 
-JX-PT 1 6 CO ^-^trtt, N^>i?7.iS'T 1 5*>Sf£ 

ficMPVpp^gn. ^%ux?3»<ettfbKSK: 

260, OPMD^Hl/^;UTfeSS$i3«. T18. 
tf«II^&!U8§8 2fC«fcoTVPPi^firfc#JE$n 
fcOPMDVPPCi^TTl 7 *«**l*tl*>«JBt 
fcD. h7>yX^T15, T 1 6 ®««7tXfClP>tT 50 
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T19, T2 0<nnffi;SZ.t)m<ZL£T, KfotDMn* 
IfclfcLT^S. 

[0102] Hlb«ffi@KS 7 9 A^J £ VrMMEE^ 
£@8§7 7<75{1J^M9 t. I$JEI§I2§7 8©ffi?jCMPV 
PP©2 0©«ffi©^/MtttSfr5. V P P ©^ibtft/h 
M9tCMPVPP©pJ#lc*ViT«ffij6at/hS 
V>#&fC*fJST*&*&K:, M9 tCMP VPP&£W)ig 
46§§8 3, 8 4l;i*-n-enjM©«4£ tS^tCATJ 
U »6ftfc*ffiSOW«tt***iHt«»8 5fcA* 
] tiitT. **©JfctMS*ENVPP*»Tlr»*. 
[ 0 1 0 3 ] g®jii1i§g 8 3 , 8 4, 8 5(1 
bT^mffifg£[5]S§7 7T#^nfefttMl 0ST22 
A, T2 2B, T2 2COfn-fnc0N7>y7^f, 
ATjLT^Sa*, OPMD*mU^;i/fC&5^ffcH, « 
»Stl/TICT2 1A, T2 1B, T2 1C4^H1/ 

^;p©fli^oPMD*iB»c9iapu, MSjifiisggfcdftn 

[0104] #JC, &*D|Elg§ i 6 taiShSxX 
— HfCO^Tgtt^^ff 5. 'J §$t^©il#l!jfl=-c7«, 

iU^ttcoffijftro&j&lc?— K Affi»rttEEfc<!:#JE 
«aSS^S<!:rS/-KJCfeii#«i^j8 < l:Jt«LT, 

[0105] *^Bj-e«fflrs^4j]iE]fs i 6 «, naim 
-r-sfc&tc 

(1) #ffi«aglHK©l!j^*il:*, nif«*60A* 
fC«t0 7-F K^-f AfcBHrrs^-H 

(2) f^ht-HOftttiO, WEEm$!lfiIS§©!!)f£ 

ffi-tW:. .I©?^ (1) tcoHTte, #JE@?g©JSi: 

So 

[0 10 6] ft*. Tfrfc*j (2) fC^-T-5, #E« 
^©I&f^mJE^^JgTS^^- F £ L'Ttl Mibififg 
@&7 9©ffi73i:^7. h^E- KHSffiftWMHFB I VP 
PMD5iItfflSje8 7^ilbTa57J^ff 3o 

[0 10 7] B I VPPMD^L W^Ta&St^Cte 
MS&ia4slHlSS 7 90iiJAI:j;ciTENVPPttfftt5 
B I VPPMD*IHl^^;HcafeSt*ICtt|fea«© 
5^8 7©m*«#«rH^;ui/j:sc:tT, ^4U[5JgS 
©ffi7jENVPP««^Hl/^;i^<i:^:0, -f-Ol**^^ 

-v ; ^>7 p lHiS§©#jESg7J«. SJEIelgSW^Tai^fcJ: 
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[0 1 0 8] MflOTEVVP Pi«HL"«;K:Rj6Sn 

Sttrt; Snfg 2 WJt^^St LT©M»if "Hgg 8 6 
ttft3?*l*Cd:T#ll«flEjBI€BIS8 OfttfMbU M9 
0tfe^ffi^REFVPPTMi:3t-Sn5. #B8m 
fiE8U£@B 8 0 «, gft$H@g§ 8 6 0-*CM 9 

9 tHUtffiSREFVPPTMCflJJtJtSCtSSH! 
[0 10 9] #9MB»f;:#HTtt, ^t'Jffittft 

JEflB# -$»IMfti&v— s» OjjKTl* UV» £ l> 5 

[0 110] 30 

(1) a*0#EB»*fflt»5CtT*»i"f 5>^H 

UK S flirt U £ «■& t Jt tfc b T»EE*ffi V P P 

(2) #jE@?§<hbTffl^T^3^-^tf>:/|E]SScD 
fg7jBg#WU 2-VDDT*0, «igmflEVDD©{£« 

-So Se-C, 5^^-> ? #>7 P lHl?Stt3« > 4fg#EElH]g§ 40 

Z tarsi ffiT&Z. 

(3) *ft»EII&tt«««Ett#tt*#fcftV>. 

(4) »ffi@»©»fpl^n*»****C<tlC±0, 9- 
&&TZ>o 50 
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(5) &-«#JEK:J:53»*£LT. WeEMnMfcVPP 

L-"f 7 0 hiM TT^/Jn $ < T£ 5 £ ^ 5 m&tfiib 5 . 
[0ffi©fB¥&tB§li] 

[01] **9iK:*tt*#BE«*lll!6©^Py^BI 
[0 2] *5fiWC*^*ffBE*«ig»0»^^-f 5>y 

[0 3] 5>yW»EItt(0«j«H 
[04] *-fS>^lW»|gj»©*-f s>^*-h. Gi 
*»*m> 0 

[0 5] ^<5>^W»|HlBO^-f5>^*-h m 

mn&m 0 

[0 6] «aj#ffiiijgftijffliffl©^«sg©«^0 

[0 7] #JEE0!S©^-r5>^^IlK©«l^0 
[0 8] #BE(H8S©5 1 ^-^>^'l5ig§cr ) «^B| 
[0 9] #EE(U!S©IW^S>^3^-Ma 
[010] ^^-v*>y0?§©&31 (tB2j)&««K«EE 

©3fg©»£) mom^m 

[011] *&*Ols!SS©#frt0 

[012] j.^v-tii-TUf&jiZS-kyzTyyffln® 

SS0 

[013] fie*©#jEm^iHig§©«fie0 

[014] DRAMlffOi'-fS^t-SH 

1 1 ft 1 ©#JE08S 
12 SS 2 ©#JE|sl8g 
1 3 MSj#JE|hI?S 



1 4 




5 >?mw®& 


1 5 




m 


1 6 






1 7~2 6 




2 7, 


3 1 




2 8, 


3 2 


DI7U ^7077" 


2 9, 


3 3 




3 0, 


3 4, 


3 5 A*7 7 7 


3 6 


U> 




3 7~3 9 


T7'J 7 7 , 7D77" 


4 0- 


-4 2 




4 5, 


4 6 


3>5^>-y- (ff§ 1 ©#EE#IS;) 


4 7, 


4 8 


3>^>D- (B2©#i3E#S) 


4 9 ~ 


5 2 




5 3, 


5 4 




7 7 




7 8 




7 9 


mmmm®^ (fg 1 ©&&#©) 


8 0 






8 1 






8 2 






8 3~ 


8 5 
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8 6 sibJfffis (m2(Ditmm&) 

1 1 1 *f)H)V7Uy? 

1 1 2 tfy 

113 9- KiR 

1 1 4 h^'J^-vIUgS 

1 1 5 -k>X7>7 

1 1 6 ->i7- Ky- h 

1 1 7 #BEH|gS 
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I 1 8 «1!j#BEIhI?§ 

I I 9 ?<i ^yifvmm^ 

1 2 0 ^ggg 

1 2 1 &*0|sl& 

1 2 2 ig#JH£lfc|El!& 

iras ^tu^oy^oft^^iwii-raflu* 

PPMAIN1, PPMAIN2 #ffimS§<E>»Pffi 



[121 1 ] 



16 



«»H8 



HfltBtt 



PPMjjgg 



4 



-J 



15 



H 

*£JStt 



11 



12 



,13 




TTotal : TC1+TC2+TC3+TC4+TC6+TC6+TC7+TC8 
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MG1 



MG3 
MG4 



fl 0] 



69 
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51 



"G3A V/ G3B 
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43 



P1A 
G1A 



G2A~^~G2B 



74 
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P1B 
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(72)fg9!# mm (72) mmm #s 

F^— A(##) 5B024 AA07 AA15 BA21 BA23 BA27 
5F038 BB04 BB08. BG03 BG05 BG06 

DF05 DF07 EZ20 
5L106 AA01 DD11 DD12 DD36 GG07 



